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? Dro^tnTi^ b 
•f &xf-v7b* 

0> * V a 7©»*J6M**±E^ >f ^ n ^ n-fe 1 3 

"7 >f - 7 * • zsy hUVX* 

7>f - bV*7 * • *>7 b UvX^i:, KJ: 

b Ktei?^^f 7 
±E7 L X b • n V hD-;l/ - l/y^^ U-7-7-Y- 
bV* • v7 hUy^^> iJJ: XfT 4>7<y b • 

b, 

±Kx* b • ^>Xh7^V3>(7)t^3-F 
-y 3 >3-F) £"r* b • ^ > b O — ;l/ • l/y^ ? £ 

rXb-n>bu-;l/- l/y^^Ort§S:^ >^ F7^ 
va > • -7*7-7- • ^L-7 HcftfttiXf^i, 
±E l j~7 • Y**v9 - v7 b U^^fcT/Uf 

-f b • 7-f- K^7^ • >7 b Uv**K. 3f5e 

<7>-*M * *4v^±2N-i Co^Nii, U- 
7 • 74 - bV*7 ^ • v7 b i^v^ * y-f v 



2 

b • 7-f - bV*7 ? • v7 b l/y^^O^r-yOfC 
.tffi-e;^ >f>y7h-7>f - 7 ^ • v 7 b U 
>7 P 7 b - 7 4 - bv<7 9 • v7 b l/y^^v^t 

[ 4 ] ±.K^ >f^n7 p n^tn7i:4x.f>ti^ 
±Ex* h7 p o^7Aii7-t>/'Jf^f^ V7ur? 

ao^^v*^ b n- K-c*&i*si KE««>si&* 

[H*S5] ±E^^*D^*t37t:*|.80*^ 
b n I/0>T y^-7x^«:16Lt 

[i*S6] ±E^-f ^n-/D4:f37^«OI C 
T-*9frh I/0^y^-7x^^iftlt±Ifi7^ 
>^'J Wf§r-* byn/7 A^-?-x.ib^^K*S4 me 
«<30S^^ n T o WBWtto 

t/^co^tg 37«t^ *«mK^ 7 7 p f*i Ota* n r 

f OttiKf 7 v ^ ^ n yn-fe 1 3 7 ^^Kt 

so &fcae>*wfflv^H*ou^^ fc. 

*070o^u4:t37i:»USfi5>^f-^ 

TtX b7"n^^ a£4-x&*7> b 3>tf jl-^ k. 
HJ:fJ»«S*t. iffi«'J37(:li±g^^nyn 

Stu ^Ojg^k Lto^^ev 3 7<?)l£»®-tli±S-7 
40 On^ntt37i:J:0ff«*i, ±.ffi$Slifen t Kli 
±iev^^ayn-bt37^^SS@*fX b/^-> 

J: >9lF<iBi$it*^«a*3TO|iUW»iSo 
[S*^8] iEv^f ^n7 p n-fet37ti7x7f3- 
^-7 b> >fy^h7^y3>-f3-^ y^fA^ 
&£Xf>< >X b7^ vHffJ.^7 bSr^L> Jb 

±|E^-f ^0^0^370^ >^ b 7^ V 3 V • X ^ 

50 * bflHJffl)Uv**£> 
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3 

js J: tf>f h 7 * v a * h **"U ±15-7 

>^1>7^V3 h^^->a> • 7x7f 

F^^r^h7^V3 >*i!4R-r^>^0^ 1 

-?*<7)^^ ^ n-Zn-tr-tf-nTO-f >^ h 7 ^ v a >Hfi^ 
•7 h Uz/X? 

•f* Y • r^^f7^>3>^f^ h • n> b n — )V • 
^o*7;Vf->f >7"y h • "7-f - K-><? ^ • v"7 h U 

tunas**, »*a7i:E«©aa*37ow» 

[11*91 0] ±EV^7 • 7 4- Y*v9 ->7F 
?>K«r*£U ±E>f >X F^ys v|tfr«* h 
*li±Ev;i/f->f h • *7>f - hV<?* • *>7 h U 

^ i 'J - 7 • 7 >f - ^ • '> 7 H/y*^ ^i:f ^ h 

7 * v 3 >tt±E*«@»^ ^ y^ttttawcv ^ a is 

v^f- H#a9i:E«oia*3 70R 



4 

>^'J • X^VKSslj-^-r* Y • T b • n 

[it*fil 3] lEf^ h • n> hn-ji/ • ixv*** 
Ji_tE=J> Fn-7*?>f^F -fy^h7^y3>^ 
ERIfcStt. ^Ox* hO^F^ys >*±E<f 

10 9 ■KB*tf>«j&*-3 74>ttlMME. 

4] ±EV-7 • K^y? • i/7 h 

aia»iit»so7y ^7D 7y<DfflA*-e-nj: ■? «r 

Sfllov V ^7D7^AJi:7f - * U ± 

&i «« $ Mt 7 u * y 7 o ^ y s: mmit^r %> tz #> <omm 

[11**1 5] ±ISv;u^>< h • 7-f - K/<? 

<r>Xt\\Z7 4- Y>*?9 t> ±E^;vf--f > h ♦ -7 

30 x^ - h • * h ?7Hft*«Dt4fc*©^^- h • ^ 
61 ±E*2^^/u^7 r V**fi_tE-f > 

^ h 7 * v 3 v*^- ^ h tfmsL^mn^-- ? v *m 

K * ^> ^ £ 2 <b &\ 
m*«9 i:E«^lii*3 7oa«f«o 
[»*S1 7l ±E"7>f^nyo^37i:4x.?>li 
^.iEf^ hyn/7A{i7"b>7 >, ;f!lf^ h7^n^ 
40 7AOt/yx^ brr^ KT^^m** 7 HfB«(OS^ 

^37^««o 

[»*S1 8] iE70n^n^37^W 

■CJLET-fevyumffix^ b ^n^^ A^x.t>tt^>K 
** 1 7 ^E«0«a*3T^I0M»Jft 0 
[»*S1 9] ±E-7^^a^n-fe-9-nr^nSS<OI 
C-r^^^^ I/O^f >^7x>f *S:gfiLT±ET 
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[0 0 0 1 1 

•y 7 \Z J3 It h a =» T & WtCt i> tz *> <DUm-Jj ifc t R 
MMtKRQU # ^fAtVf--; 7 (SOC) 

? &*g!*«[5ie& (lsi) ntv^v-f? 

[0 0 0 2] 

[fE*OR*] iS^K^T. AS. I C (T-ZU^-v 
a«fiB^TSr8£tt-& ->*-f A* >f-? 7 (SOC) S# 

jsj^dsp (fy^m^o^t-) ftift* 

[0 0 0 3] *lHlt WJ:^r>XfAi>f7y 

10. ^'J3T3> M@«375-7, PLL (7 

b (TAP) 9f*^tV^ 0 *<D±7%M&& 
3TS:V^^:KRtS^li, I Cf^ h tc^v^r^L < 

^f^D^D-bt37^>f^n3> hn-7^7 (W£ 

I CrtO^^e 1 ; nT^^OffiOifgHt^TOJ: ^ 

[0 0 0 4] vOD7'o-b^Of^Mi, ICf^l- 

aSjx*h^E (ATE) ^&fflv>£ 0 ICf^^-li 
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[0 0 0 5 1 ffiOx* hyjftt LTti, ^i©ff-f > 
• • h (DFT) <?t£A>Y4> • t*77^ 

h (BIST) b <0 

•^BIST, ^^-V^IB I STfi { , v-f ^n-^o 
& o re? y^fc-r;*. Ki-*fc*lCiB. 

Dv y ?y-X Y Ztzib\,z % #< (TyttiDttS:^- 

fti 0%«7?#iDfi<)*^>- K**r*«dfcKi:ft9, 

*t>IBIST©i^li, ^^^>Hffl-#S^-hfE 
OttiraM^- K->J.Tl-|g^inxTiK)l 0%- 15%<0 

20 [0 0 0 6] lEtc, ££>J: 9 £t-* hfflfHralalB&li, 5 
-10%fflffi'!t*f<- (ttf^t) <OSBi:* 
2>o fl^O J: ? ^tifg^r^x-f -»±, v-f?D7'D 

j3V*TJ±, -ttt-FttoyV v7VUv 7®&V>ml\ l z-tU 
^a^O-d-^^^Wir^ 'J 77Q-; -/IalKtc#if&-t 

[0 0 0 7] T^MSji (t>f77l >; rr Tti. 

•>XtAtVf77(SOC) I CKiStT&^gSCS 

(^-3 b) -C£>S„ wOi^^Sii^-t'J 

Ji. Uv^.^7r-rJl', FIFO (7T-^b'f'/-7 

vaV-^r^yv^, %A/Sfll^<9 77-, X**f" 

[0 0 0 8] (1) I/O^f-ru^v^/HLT 
rt oSii* > * T ^ -t ^ pTtl t L tz&m \z i5 v ^ 

a^^^* 1 ; tripx-^^fto -o^fei±. v^7u^ 

yf-;7" (SOC) I CO I/O (A^/ffitJ) 
so SOC I Cli, 08 x. t^-f-eHRiiMO J: ^ %&m£'(tZ 
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ZltrZo T7> W<*->«i, ALPG (7)V^X5 
■j 9 — > • yi^l/-v a V) jl— v h <D X n 

fc, ICfx?<OA7-vMSCiDMt4. Lfr 

U SOC I cwAm^^^^^-^u^-^^istt^ftT 

v>&/.:*!>, IS<Of^ H**->»i, ALPG^-> 

=srafe^u • m.m&m ( -> y r y -*m -> a » -T 

[0 0 0 9] (2) rtSBtfV^V^V • >&*v> 
li * 9 - U y * * «• it- L T ," ttSfeKSii* >*'JOf^ 

«rfd-SD-r^>^H75 s *-5o Sot, f^h^<0^t 

«i -> y r ;wrA2> u tef*®M * y a*e> ojfrgm* ii -> 
*«k*jdu m-Emft&m (r h • *tf- k) -co« 

[0010] (3)^*y-fef;Wh-fV - t*7f^ h 
(BIST) o iO^ftH, f-v ^flff^ H§-^0£ 

f?^'^) Sfc&ffi-Cifc&o iSISIftKA^f 

*y • tfJVh'f >• -t^-r* h^ft-CJi, 0flx.lil 6 

Kkf 7 hO^-ty ^^LT*«J3- 4 %OJI;bn<D^- K-7 

[00 11] (4) ASICMf^hJ^tSm 
v>< •05&»0/hSM*y K#v>-c, Sg58#«iitM»e&9-< h 

•5>o ^<<0*&-&»i, 10 10... 1 O^^-'/i'l 
[0 0 1 2] ^*y • if> W > • *)V7j-* Mi, & 
^OlM^tV^fX Hill, p< 

•ty • e^h>f > • ho-Kffl^iiiraLT§-c 
v>So ^-BO^fli, f^itS^^^'J • 

BEfcl^^y • fcT;u h > • -tju^x^. h li, ^- K$ 
iTOlf K) W.^-eJiiftlt^ffif*) 

IRC, itL<b<D^feCiJ^-Cti, 7 I ^M^:lf7hfi 
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[0 0 1 3] MiEL^i ? IC, I Cx** * tzlty-A Y 
f a t v f 7 i T 4 jgttllBrt ©ta* 3 7 * f 
[0 0 14] 

l»9§* t J!KfcLJ:$i:i-*I*«] W^oT, ^%^<D 
IfiiHl, •>77At>f77 , (SOC) ICO/n-K* 

7 y i c <os&* =j r ^ nK-r s t * otos i: r 

[0 0 15] S^:, *^9§?>ffe£>@fi<j»i, y;7i*> 

f-77*i crt<oaii<^3T*x^ fi-s^*ost^*ft 
[0016] ttz, *Rw<r>zh\,zm<oE&nu ?e^M 

[0 0 17] 

[»M*»*i-S^:*co^] *%^<D10S«»i, 

i£-C;fc*o f«0f^ h^fefi, *TOf 7yrt«v^ 

->*^^=Sr«xS^-r ri, gja7>nf-?i:ov> 
Tr/^f7?ya >^«^@*fi : LT^"(' ?D7"D-t 

7 7"t, ^7^?n7 , D-tt37i:iot^'t'j7^ 
h ->*%;&.2*tZ>tz?>iZ, -?<i ? u-^u^\zis 

v»TT-fcv^y w^x^. FyD^7A*^ffta7t 7 
y >/<^->4->*y 3Tic#x., -v-f^oyn-t 

tJ7i:iM ; e';37^&fFit4^f 7 

Oii37^*ttiMfJffIt4^777'ti:J: *) 
[0 0 18] *&W<r>m<r>Mmii. ? n-^u^u 

7*f^ y-ti>tz#><T>m.m.-zi>z>o zff)Kmm^t. m 

mMB&*-?7Pllzj&!&2ixtzm8.<Ol'VA? 70 
h-rs#Si:, > ^ - y j. 4 ^IKS-^L 
50 jJ^ij nr»i±fB-7-<^n7 , o-fc-9-=fT»c<t bft^ 
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[0 0 19] *S£93£>r* h^ttTHU »8U4^- K9 
[0 0 2 0] 

(SOC) I Ctx^ h-t*fcae>oKH*fettt»»* 

ifMtlT § &®Jg<7)>^- K')x7 OatlJD^ £ & -9 

(DFT) ttf;vh^>--feJV7 
f^h (BIST) *tt4if*i!&Rt**L*itinE» 
(/n— K l )x7) > S:ie«fc Lftv^o 
[0 0 2 1 ] S<bfc#L<v*;Uf. y^7At>f77' 

[0022] Xf'^l : 7>f ^ uyo-trt37«L 
tbiz, 7-ty/ , JfS§7 p D^7A(^)J: V^fXhyn^ 

iOtM37^t^)Sl«:Ifft^o 
[0 0 2 3] (T/f^D^D-fetnTf^h) ^21 

& c K[2Bi:*t-*8iI^OD^DH371 0 
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7^14, r^^^va vUffji.- 7H6, -€* L 

Fr>3>'7i7f • 7H2 ti. */n A jj 
V y^-07 Kl^KfikoT. ^r^h7^ya> 

^ va > • 7*3- K • n V y ? \ 4 K <fc oT-Tn- K£ 
ti2> 0 ZtlKX 0 73- K • uW9 l 4«i. ^f>^b 

^ * ~> a > • nfr^ 7 m 6 (7r>^ > 

io [0 0 2 4] S2ii:^tJ:^:> O^F^v3> 
Hfir:x- y h l 6 fctt* $ K (%ft<Dtz*t> 

v a >Htr^-- 7 H 6 Won v y ? yn ^^Ol o** 

w-*«:*frr*o c^)tt-ii:«fflt-&t^7>K^f- 

[0 0 2 5] *|&WKi5V>T. 8«tli±E07>f *a 

[0 0 2 6] i<0#iDlJtl/y^^-<7)lo{i, -r* h 

^3 - Ktft«t&fc»Of ^ h«»^y^ ^ (TC 
R) Tab& 0 

[0 0 2 7] SS2OftJ0Ui>**-**> 'J-T • 7 «r - 
30 9 • v7 h (L F S R) ^;i/^>f > 

■7^f-KA7^-y7FVy^^ 
(MISR) >^A 7- 

& c LFSR*60f-?tt, TCRKJ: Ot^^ti^ 

LTt^SliMI SRtclEflt-r&o Z<DX7lZ?>yj»7* 

40 [0 0 2 8] iO«It*3H*:*t 0 SSHtrii, f- 

L/cUvX^-Cab^TCR 2 2. LFSR24, i3 <£ 
MISR26^ muLtz^)VT7U?'*r3 
4 ^Ltv^o ffranLfcl'v**TCR 2 2, LFS 
R 2 4 i3 <£ tfM I S R 2 6lis h*- KWMCttffii- 
ho -7;vfyu^t3 2 t 3 4 i±. c:tL^co#iDUv^ 
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L F S R 2 4 ii > YT-**¥t$L~tZ>tzib 
izmt>ti, SR 2 6 1*. T^hJMFSrffiB 

[0029] LFSR2 4I*. TC R 2 2t:J: *)«^? 

fr^? h 1 6;^OftJ|£*l*i|S*«i. MI SR2 6 

2tLFSR2'4i:«x?>^ fXh^-Ktit^- w 

2 8 t/TLTv^o rj>hn-^28 
ttlCf^^ • X^r^ VfflCOTAP (f^ 

hT*-fe*#-M n>hn^ x -r 

* h . =t> hu-<7&if"C*>£o 3>Fn-7 2 8li, 

OtzftlZ, KlRS^tv/I/f/V^t 3 2 t 3 4 
fc»«U f^hr^F7^y3>^ TCR2 2 
i:LFSR24^ir, f X h B#tf>^-f ^ n yo^r^ 
10K3HI-f&o ttz, n> Fn-7 2 8li. ^>f 20 

[0 0 3 0] h^e- KB#ii. 2 t 

3 4^KIJ?Ifi:J:or > TCR22^LFSR 
2 6^> v>f ^n^n-fe^i 0 fc«&ttfc«8t3*L* 0 
±RLfc-fc ■? \Z, h • >X h^^vaXi. ^> 
hn-7 2 8 (I CxX^-^»ffeco$IJ«a>g) 

T\ TCR 2 2 Ktt#&£tt&o *i:f^ h - r^F7 

* v- 3 vte. v;i/?-;/l/*-9-3 2 £4hLT. r/^F7 
^y3>-f3-K«ni?^i4 K^x_ hti, Zh\iZ 30 

htt&o -t*Y - OXF7^ya >K*o*v*T. L F 
SR24iif^h/^->S-ML> fO^h^- 
Vti-^^f-yu^-^S 4 Sr^LTHfr^— ? f 1 6 ICftl 

R2 4frb§t*kZti2>TX h'*9->t±* 

->X*3bho mfx--? h 1 6<7)&mmi)\±, 1??+* 

**fti$LlThtz*b\Z^ M I S R 2 6 \Z X oTJESiStU 

^ymtiiicfx^ *>m<om®^& k «t o r m 
[0031] :<o*si:uf^ vmfwmmt&oz 

(1) F*- K*ft»S**p io^e-Krut* >f 

>X f7^ va > • 7i7f • -X— ^ h 1 2-Cli&<. 
l/y7^TCR2 2^)fiW, >f^^^">3>iL 

(2) PvX*TCR2 2. LFSR24, MISR2 
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ICf^^ $> 

(3) 4 f7^ya VOrfr^n- K£TCR2 2\Z 
n-K-r^o -<0n- nil*. *0||J61BjttKJ: *K 
7l/^n-K^>'j7;i/U-K (0Ox. tfx*^ >>f >) 

[0032] (4) LFSR24iMISR26i:^n 

^7hOLFSROi^ 2N-HM*/i, (7JVl/> 
^X) T*^ 0 C<7)^7"^^!Ci5Vv-c. LFSRf-^ 
Kov>t\ TCR22^^r^h7^ya>^g!) 

fflv^^Kte. TCR22rt^>^h7^ya> 
tiU 1 0 0 0<7)I*^t^7>K (LFSR2 4^?>4 

^htiz>y j:o^t 1 0 0 omnnzti 

(5) /U/7j>f ^*ft5c"*&fcftK. M I S R 2 6 

(6) fOMI SR2 6<7)rt§ (S"^*-*) Utrfc 

^^^g»r^hgt (ATE) ^KJ: $Hifc1-£ 

(7) ^to^ >^ h 7 ^ y a y^Uff i-c, _t 
leo^x^y (2) - (6) £*£&><>X ->3 

[0033] ±afioftttm*ii. xx h-r^^-r ^ n-/ 

n^r^^lSitf^TO^ y5al/-y 3 >.f^h^> 
^3&*tfU££*U -eoy^il/-y3> • rAb^vf 
iO, LFSRf-^tMISRy^tftt:o^T, 

ZtZffimt ITV^ 0 ^ (7) ^ U ^ i> 3 > «t o 

fOi ^y^ jLl/-ya> • t*X h^O^ili 
y 3 >|:ov>TOg<ftn-K(7)«*^4i (A) ^^4 

m (b) k^ij-o 

[0 0 3 4] ±E^i:J:ot, *ti**ti<D>( zo* h 

<t*^ 0 jEifC^^^^ • • 7^-;vh (mmpwx 

y^l/-y3>^t^)fOm (LF S Ri:i ») JS4 

^fi^>o flx.lt m= 1 0 0 0 ^m= 1 0 0 0 0, $tz 
ti$^tC7t#^Scffl^"7*-^b -yUlz-ygyi: 

hofcffl**iff*gT*&o o49, @t<7)g«l;£ 
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m^\t^r^r>M±(r>^^')y (V e r i F 
a u 1 t )* mi&m'tZZ ttf-ZI&-e$>Z>o 
[0 0 3 5] ^5Elii> #l/y^^TCR, LFSR. 

UyA^TCR, LFSR, MISROSW, 

*-*&\z iotk %r'PW?ctz>o Ltztfo 

X, «5H (A) *fc«5H (O li. TCR, LFS 
R, *LTMISR^(641«tf U^4Ut?ft 
v> 0 c:tt^(±, fifti"*^ M h • TV V~/y 
Y) TCDm&Xi)*). ^M^^f7>y^^^ 

[0 0 3 6] 2£5&0§Ki3V*T> ^tL^>Olxv^^(7)^ 
Kigali I -r* h • Yu-)V • l/W^ (TC 
R) : yt^U/UT* h tffcyOffi*) Uv^^t?*^! 

>y 7 h <MWXt)) ov*r*t-c '*7U 

>7y h*fflv^&i:-r*ttf, ^5Ei (A) K^SftTV* 
& i ? tc, v'j r;W \s)\>t V Y itz\±&\z 

[0 0 3 7] 'J^7'7^M^">7H/^^ 

(lfsr) : msm (b) tc^sttrv^ i: o m 

mtm^tx*- Y/X Y v7m^r**<&mT$>2> 0 
?)*4S*fc«*«:»v^tJ:v^o L F S R Kl± <fc 

ho LFSR^4L/:S§7> KA/<*-VI±, 

[0 0 3 8] v^fO^'^ • 7 -f - H/* 

• >7 YWTs* (MI SR) : »5H (C) 

vrfrTv Y<omt>*)\zs*7 is ji>7? y mm&jj) £ 

^tOftWtii^^S^i^o M I S R 2 6 <DX 9 
• -bffi-g-tt. LFSR^^-fif^^^it^t 
§ £o Hfi^^ v h 1 6 7" "7 -f VrtO^^r'- * 

£Jgtt&§ft-C> MI SR2 6 0RJ$&{i-tli/*>f7 r ^<f 
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>Offlil»IB (U^x>v) K«LV»HMI (itzit-irti 

[0 0 3 9] SMS (A) fc«6S (B) 14. 7'j7^ 
7U ? ^U^^TCO. L F S R tM I S R^0O«r^i"o 
&6H (A) OLFSROWIi, 7 U v 7"7 u 7 THC * 

mmmLtz 

Di7'j7^7n7yD0-D2i, i^^JWyyO 
R (SMfelftS*!) r-hE0-E2H«t 
*c iO«[*^IF"Cttffljai^)J:d^. -<Dlgj&i±. Sift 
10 ^ Y*$:§&£.ir2>tzib<Dt> (DT$>& 0 M I S R 

0-E2O-ett^tLtC. fain £ titzAJ3m^&$> hZt 

[0040] zxD&miz&tfzmmiimi. m3m<o=i 

uVvfTX* (ATE) *a[»^Lfc**ttiP. 
*6"C*^o -e^i:9^*i'&ti> u v ? * x X * l*> 

20 ^nyn^r-^cOio^ai** (MISRy/tft) £iF 

[0 0 4 1 ] *»Wfc^^^nyo-f9-**tpI C^. * 
Y - ^>hn-7iL< J4/n^>^U • 

f tr^ hJS^ig-^^ ■ X* f • ^> hn 

--7F^O TRUNBISTJ ^>Xh^^v3 V^Ufi 1 
30 £*l& 0 TAP3>hn-7«:^Lt, TCRl^Ot^ 
3- Kti^^r-v>>r >2ti, TXYJ&&m-%r&X : **> 
TV Y ZtiZo 
[0 0 4 2] ^7iati> s*V>y) «^^t>TAP3 

lilEEE/ANSIgil 149. 1 *>5£#£«lf»;* 

» 4 0(i. ttK^^^nyo-lr^OA^m^eviC 
mWLZtiZo 7-XYT-?XJj (TDI) 

40 7s Y *7 Z v a > • U'^^ 9 4 8 . T C R 2 2 . 7*/<-f ^ 
I Dl/yX^4 4. Vv** 4 6 tc-^tt^tt^ 

^$*x^)o TAP3>hn-7 2 8li, x^h^n-y^ 
(TCK) . x^h^-KS^-g- (TMS) . -r* b 
'J-feyh (TRST) CO. ^rix^ix I/Otf>S*^LT 
V^ 0 MISR2 6^?)t^^-^* (TDO) tT 
>Kv^i^£j£<§^£*:*MC. -^^^^1x^^3 6 
t 3 8t5 ? «£^^TV^o T-^h^^^ 
ir^h7^V3>^ TDItTv. TCR 2 2. L 
FSR2 4£^LT. «lt^>f^D7 p D-etl OCy 

50 y Y2*t, m&M-v-i 9v-7u*i*y \ 0cDE&^r*r> MI 
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S R 2 6 t TDO fcfvSr^LTA*^ Vth^Z 
[0 0 4 3] *3Hfc*7H<0«lUi5V^Ttt. H*T^~ 
-CttJIffJLi^ Mi. *«4ALU, Sfcl*aEftfc&lb 

[0 0 4 4] £8 HO«"CI±. Hfr^- * M 6 

*3Bfc*7H^»^*ra*fcll«^S*o fMH^fg 
7HOjllli«i:oni— OflilJi, Hfrx-y h 1 6 <0« 
*«?^^fyu*t3 4 Sr. t^7>Ki«v;Vfy 

tt^rticwsi-a*-*? >KtuLFSR 

[0 0 4 5] *»WO±*fUAtt. 

4»i Lto I CUftlcttltWftt: t fcfe 8 
&v> 0 *«WI±. SWMRfik Lt^)v>f ^nyn^rt^ 

&S=i7\ 2D/3D^77^f • T^Hr^U-?, 
DSP> t-f^/tfft^ 7^f^f-f7f^O 

[0 0 4 6] *»W^J:4WB«rttli, ^2tSW 

(i) afil^Atfeffi : -^tL-pnco^ >^^7^v3V 

[0047] (2)^^^-7h7^ Mftffi : T 
CRiLFSRf-^rtO^f ^h7^'>3 > 

U MISROv/tf^vUV-ya >LfcJ£* 

• 7*/Uh* f ff«EL4v^*ffl|B-C*4o LFSR. M 
I SR. TCRfcUff^^ hO. h WOls^Tfr 
T07i-^ h • vjl ^ I/— v 3 >£ffi3£-f & <h Hi 
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[0 0 4 8] K^iT<7)iiiDUKILrti. 

3>Otl) L^ftjOTC R£ LFSR> 
MI SRSr^llTi^o Hlgfi!)ifffli:^v^Tlt 1 
6 If y Y$>h^\± 3 2 Vf y Y GIO L F SRtMI SRt 

[0 0 4 9] (> : 6 1 j37f^M v>f ^oyn-tf d 

ti^« 1 j37i:tt^L, *W»>*VOJCB*m* 
[0 0 5 0] ±»LfcJ: n *»B"eii. yXrAt 

20 >f 77^ (SOC) ICrt«7>f?D'/Dtt37#T 

M<*- XDB-tkZs-t LX, f070n-/o^D7 

[0 0 5 1 ] £9 HI*. <t<DJEm&iPmmZtitiM&fr 
•7^^Dyu-fet37?:fflv^, ffi&*^'J Stx* h 

l± s A* >^y ~f\ (DftffiK. **h=i>eA- 

^-KfVX^63, I/0>f>^7x^^ 
30 6 2 Sfix.tv^o YT<< X^6 3li, > -=e 

MLtv^ 0 h 3>feTi-^ 6 1 (4. 7-fe >7'J 

KSr. I/ory^-7x^fX62*^LT, vXrA 
t>f 77 , l|*|0'7>f^n7'n^t37 1 0 

3710C-/n^7A^U;^ t^^SW 

*K 7-bV7'Jfgr7b7 > n^7A*-7^f^n7 p n-fe 
40 t?r 1 0 <k***C 7 

[0 0 5 2] 7-b>7' , Jfgf^ h^n^^AJi. -r>f 
^u^ntt37 1 0O7^r>77i:J:oT;Wt , JC 

(soc) <r>ftm><o, *^f3>ea-^rtifciiic 

TlOti. t/yxn^-M^r^W^-v^ 

f la^f - ^ ^ 'J 3 7 3 0^07 K 
50 UXlZ&£&£ti2> 0 v>f^n7 p n^t37 lOli, « 
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u.m* * »; a r 3 rt k*** s tt/j 9 zm^ft lt> 

^n*t37 1 0»:J:otJtltt* D WflP«7*-^»i- 
6 1 KS&o 

[0053] ^ttft^* 1 ; • • T;^=rijXA 

1..2HKSto iO.«"Ctt_v 7- K * V - K/7 

^hi^OlOl. . . 0 1 y*-^Oi«raMI^ffv^ 
1010. . . 1 Of-^i:WIi:ff% 

Xtt 1 6 K x 1 6 RAMht^o 
[0054]*10Bfc»l 2B07-f>^ • 

O*"^ h*tt»i**L*cRje**t*tO-C»ft<, 107 
;VrfVX^<>>ffiffli-^r t#TS4« PrX b/<*- 
><omt LTI4. ^d?^->, 

*&v*l4*-.x. y -> S: 

[0 0 5 5] ±jS^)T^^n^7Ali, ^7-^51*. 

If :x-*3fcl4 I C7-**liBP«fcJ-9-*»JfflU 7 

£ ~>y , J7'J -tf- v a > (£$!IKniEJft) trllfcv* 

-T^^^tr. I C<Off>f >g£S-^#*n^- K9x7t 
yn-bt37tt^SOC I CHi3*t£t£*OB I ST 

[0 0 5 6] ssi ihi*. *§&wv>W)ft^mimLtzy 

o-f t-h-C*^o 7,7- y^S 1 1 "CI4. Bfa^** 
12^J3V>T. SOCrt^OD7'D-tt371 

r-t>y^, 3 £i4socng&K£>&** h3>Ha- 

^i^^lif^^07-b > //7$:ffl^t, 7*ir>r , Jf 

^r^-/S 1 3 U^5V>T. ^f>^-7x>f^[51IB52«' 
^LT. *^x> Fa - Kt^^f ?n^n*t37 1 
1 K««-f*o 

[0 0 5 7] ^x^S 1 4 14. v>f^a7 p n^f37 
1 lfci*ttfl£*je*L"CV>4 0 XTVfS 1 4*4. * 
f7^S14i-Sl 4 6"C*jR$*l&o v^*n-/n* 
t371 1 (i. ^f'^Sl 4iT>^e i ; X* 
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(4, 70o-/D-fet371 1 ri*lW&oT^#T:fcW,: 
ft^tV 1 3 **i£Sc*ffi-fo At?? 

s i 4 4 ^tr. -7^^n^o^t37i ii±, K^mu 

7tttt^<0#£&*^-*£Jt®tU ^f'^S 1 4s 
tc-C^^y 1 3<0/N°^/7i^;uSr^^-f4o 
yn-fe^nT 1 1 14. 1 4*\Z&^X^ 

>f >^-7x>fxiK*Ii:tMt^o ft<7)^r7 
io 7 P S15-C*4. b'*X/7 x -f b n > t£;x 

[0 0 5 8] ±JfcLfc**«Of^ b^ffili. *&<Dx* 

ho 

[0 0 5 9] ( 1 ) *&W\*. BISTJ tz\±m&T * 
a> • vo.$£(4>ffe<0*>^y7'>^U «r«45DK 

20 y^^ 1 ; Lfcv* 0 

[0 0 6 0] (2) *»BTI4. vOoynWT 

ox-f^y*** t77r/tts$^e 

[0 0 6 1] *»«Ot*««jjlli, -r* btUS&Sri&iJn 

y j&TOdSK-r;* b £*l* 0 ^--^i, I^SRAM. 
D R AM-%r<D$L<£> * ^'JS:f ^ b f 4 (Die £*<7) J: ? 

(«&*>*y<o*ra*r * v&mmfc) &*jmx$>2> 0 

[0 0 6 2] («tg@*nrx^b) ^'J37t^F 
tmmz. v^^n-/a^f 370^^^511^^ 

tAt>f^ (SOC) I CP^ffi^Si&^^Tfc-r 
^-V*^*L. *WWa*37MW^F^?- 

40 [0 0 6 3] iOi J 9^ffl*> ^9HlC^v^T^^^ 
oynttnT 1 0^«tBB*^T6K^«^tt/c^en 

76fflOf^h/^->^it^o ^^P^> T-f^n 
■/n^rt37 1 0 S^t4#*£^ifctSJS^ ^tg^T^m 

(SOC) I C**. BC«IB3T*«*#->"*»-fr«i, 
BCf^ h - > 3 7<7)^t i:»J i:^ 

so [0 0 6 4] L^|tJ(i«L*WEL-CV^v^ ± 
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[0 0 6 51 

x* HsIKS:ii»n*r*^lli*5:v^ tt*& 0 
fii£*SRAM. DRAMfOi^^^'JS'fXht^ 

(SOC) ICtt»tfii4*«i*«@» (LSI) 

[B2] v>f ^Dyn-fe^nTO^MflHSSr^Lfctt 
B&EI-C*)^o 

[03] *5tm<F>7-* h*ffi**Jfci-4fcA*wJ£ES:lni 20 
x./:,^7At>'f7^(SOC) ICWvOn 

[El 4] (A) i: (B) tit. ^a^it 
co^f >X h7^y3>i:WLt, MI SR (7;vf>f> 

«£JR&1-& vUl/-V3> • x* h^>f- 

[B5] (A) - (C) tit. ^3lOM^tt^iS 
j»fci5v>T«JB1-&#v-7 h l/y^^ TCR (x* h 

. rj> ho-)i/ • l/y^^) . LFSR ( 17 — 7 • 7 4 30 
-M^-y7M/y^^) f ITMISR Cr^f- 

T^x^tzm^m-vhho 2 8 

[HI6] (A) *5i:tf (B) li. «5H (A) -^5i 3 2 

(C) OLFSR ( V — T • 74 - Y** v 9 -y7hU 34 
vX*) tMISR (v;i/*->f >7*7 h • *7>f - Y^y * 
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j"BTC&« 0 ^^vyj 'X^rtyTAP (x* h • T 

IH7] ^V^'J . X + r>TAP (X* h • T^-fe 
* • h) 3>hD-7^LT, *»W«r*16i-* 

[98] h£*1-&^>f ^nyn-fc^ 

[H 9] ^W(w*cTv>T. y^rAt>f7y (SO 
C) ICfi^^^^T^fXht^SoMt^L^ 

[mi o] i*. *f«v-^*e> % y^fAtyf^y 

(SOC) I CrtO-7^^nyDHrtn7i:Mt>&7 
^>7'JfSf^ ^n^7A01 F0^^LTV>^> o 
[ill] *«9ifca£-^v*T. ->*x A (S 
oc) i crto>^e i ; rrr^x^ hi-^i§^?r^i-vn 

[HI 2] ti\ ^gSV-T.^^. vJ*^A*>-f- y 
(SOC) I CrtO^>f ^n-/n-b-9-nrtc«)f&i-^r 

1 2 7'n^7A*')>^ • >f h x^ v a V • 



1 4 

1 6 

2 2 
2 4 

2 6 



TCR (xJ* f • 3 > h n — ;i/ • l/y^^) 
L F S R ('J^7 : 7^KA7^-y7FU 

M I S R (-r/l/^-f h • 7 4 - Y'* v 9 



->7 h l/y^^) 



[HI] 



[02] 



xn-b-y- 

□ 7 



-10 



Fu~h a 

I TAP h 9 



^6 


^-6 




-7 












3 




3 7B 







<? a y £ -t ► 



Xo ^ •> >^ - 



7* 3 — K ' 



-14 



^ ^ > K 



-f >^ K -5 4r 2/ 3 > 
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2000—1 370 6 1 



[IH 3] 



1 2] 



r 22 



H 1 ™ I 



-28 



K D 



~? □ a* •> > * — 



*^3 - K 



-12 



11 



2 



U {> LFSR I 



7 



* 3 > ' 
7= 3 - K ' 
O «y £ 



-14 



/•Write/koad in _ , , 

Tast_Deer MOVB AAAAH, DO 
CO»t_peor MOVE DO, [AO J 

/*Tbis is write operation*/ 

MOVB (AO) , Dl 
/*Thie la reed operation*/ 

MOVB D2, (AO] 
/♦Thia clear* memory word*/ 
OOMP DO, DL 
BBQ Next^Decr 
BRA Fail 
/•Read data ia not AAAAB*/ 
Kext_Decr DBCR AO 

OOMP AO, 00OOH 
/*ooooh ia the laat address*/ 



Fail 



BRA Cent JQecr 

write Test_Passed 
write Test_p*iled 



- H> MISR 1 — | 



[BI4] 
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(A) 



/Testbench for fauH4ree MISR signatures*/ 

Activate test mode; it determines logic values for east mode select and 
For opcode 1=1 to N 

Initialize LFSR and MISR 

Load opcode 1 into TCR 

Activate LFSR and MISR for a predetermined number of docks 
Stop LSFR and MISR 

Record MISR content; this is fault-free signature for instruction i 
Continue 



( B) 



*, = i U - a >tS* 



1 In TCR 

Clock LFSR and MISR for nveydes <m Is 
Take-out MISR signature 

2 In TCR 

Clock LFSR and MISR for m -cycles 
Take-out MISR signature 
Opcode 3 in TCR 



predetermined number) 



(A) 



(B) 













D1 


-<+H D2 H 




Opcode N In TCR 

Clock LFSR and MISR for n-cyetes 
Take-out MISR signature 



[B9] 



63 



□ 7 



"10 



7U*VJk v 

ttfeB* Wat I 

3 7A 3 7! 



[tap h a 







-7 












3 7B 




3 7C 
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(A) 



A 2j (Opcode) • 



TCH 



( B ) 




LFSR 



(C ) 



»)03<t- 
X * - K K v 

Qk - 



MJSR 



[0 7] 




04) 
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ms] 



VBl 1 1 



tcr 



7 D #*?Jxl3 

<{ >X h "7 ? is 3 > ■ 

7i*f ■ an 9 h 



-12 



* S fe 4b cd 7 -b > *7 y m is co 

-£ — — 



-S11 



£ a > • 
o y *y ^ 



■14 



17 



r u 71:4x5 



-S12 



-S13 



03 

% 

to 

s 



I! 



t 



g g g a eg 



:.<r*:* 



14i 



* a 9 * At/wmi 



r 



S14 a 



E 



(scan-out) 



^-S14« 



[HI 0] 



/* Procedure to test embedded RAM*/ 

/♦AO 1b address counter, DO contains test data (write) , 
Dl is used for read data (response? ; AO. D0-D2 are 
general purpose registers*/ 

/*Ttv1 Mall cation*/ 

MOVE 0000H, AO 
/* Initializing address counter*/ 

HOVE 000 OH, DO 
/*Thie Is data for memory initialisation*/ 

MOVE O00OH. D2 
/*This will be used to clear memory word after read 



7*f^D7DtitD7i:J:i!) 



-S14* 



S15 



/• 

Initial MOVE DO, (AO] 

/♦The value in DO is written into location 
addressed by AO*/ 
XNCR AO 

COMP AO, FFFFK 
/•FFFFH is the last address*/ 

BEQ Teot_Incr 

BRA Initial 
/•Memory is initialized, Start test*/ 

/*Wx-lta/Saad in increasing order*/ 
T«-t_Xacr HOVE O00OH, AO 
MOVE 5555R, DO 
/♦Tbie ie test data (0101...)*/ 

Ooat.Inor MOVE DO, lAO] 

/•This ie write operation*/ 

MOVE CA0] , Dl 

/♦T&is is read operation*/ 

MOVE D2, IA0) 
/*Tnie clears memory word*/ 
COMP DO, Dl 
BEQ Noxfc_Incr 
BRA Fail 
/•Read data la not 5555B*/ 

Keact^Jnor IKCR AO 

COMP AO, PFFPH 
/♦Last address*/ 

BEQ Test_pecr 
BRA Container 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 



□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




COLOR OR BLACK AND WHITE PHOTOGRAPHS 



□ GRAY SCALE DOCUMENTS 



LINES OR MARKS ON ORIGINAL DOCUMENT 



